Parelia; measurement of letent traits by proximity items. by Hoijtink, Hermanus Johannes Arnoldus
  
 University of Groningen
Parelia; measurement of letent traits by proximity items.
Hoijtink, Hermanus Johannes Arnoldus
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
1990
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Hoijtink, H. J. A. (1990). Parelia; measurement of letent traits by proximity items. s.n.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the






7 4 6  
T h e  c o n c e x t  i n  w h i c h  t h i s  t h e s i s  h a s  i t s  p l a c e ,  i s  c h a t  o f  i t e m
response theory '  o r  ' l a ten t  t ra i t  theory ' .  Th is  theory  i s  concerned w i th  the
14 j
m e a s u r e m e n t  o f  u n i d i n e n s i o n a l  l a t e n t  t r a i t s .  D u r i n g  t h e  c o n s t r u c t i o n  o f  a
neasurement  ins t ruent ,  a  researcher  deve lopes  a  se t  o f  i tens  tha t  a re
I 5 2
i n d i c a t i v e  o f ' m o r e '  o r ' 1 e s s '  o f  i h e  t r a i t  r o  b e  m e a s u r e d .  S u b s e q u e n t l y
t h e s e  i t e n s  w i l l  b e  ' e v a l u a t e d '  o t ' s o l v e d ' b y  a  s a m p l e  o f  p e r s o n s  f r o m  t h e
p o p u l a t i o n  o f  i n t e r e s t .  T h e n ,  w i t h  t h e  h e l p  o f  t h e  r e s u l t i n g  d a t a  n a t r i x
(persons  by  i tems)  and a  neasuremenc node l ,  i tem and person parameters  can
b e  e s t i m a t e d .
A measuremenc mode l  spec i f ies  che re lac ion  beEween a  persons  answer  co
an i tem,  and the  i tem and person parameters .  Sone cur ren t ly  impor tan t
paramet r ic  measurement  mode ls  a re ,  the  Rasch mode l  and the  lwo and th ree
parameter  log is t i c  mode ls  tha t  a re  su i ted  fo r  the  ana lys is  o f  d icho tomous
r e s p o n s e s ,  a n d  c h e i r  n u l t i  c a t e g o r y  e x t e n s i o n s .  T h e r e  a l s o  e x i s t s  a
nonparanet r i c  node l :  the  Mokken mode l .  The mode ls  ment ioned have a  comon
b a s i s :  t h e y  a r e  d e s i g n e d  f o r  t h e  a n a l y s i s  o f  d a t a  t h a t  r e s u l t  f r o m  d o m i n a D c e
r e l a t i o n s  b e t w e e n  p e r s o n s  a n d  i t e m s .  I t  i s  a s s w e d  t h a t  t h e r e  i s  a
n o n o t o n i c a l l y  i n c r e a s i n g  r e l a t i o n  b e t w e e n  t h e  p r o b a b i l i t y  o f  a  p o s i c i v e
response or  cor rec t  answer  co  an  i tem and the  loca t ion  o f  a  person.  The
paramet r ic  mode ls  have a  second proper ty  in  comon;  the  procedure  by  wh ich
the  mode l  parameters  a re  es t imated  is  based on  marg ina l  nax imw l i ke l ihood.
I n s t e a d  o f  e s c i n a t i n g  i n d i v i d u a l  p e r s o n  p a r a m e t e r s ,  i t  i s  a s s m e d  t h a t  t h e
person paraneters  have a  normal  dens i ty  w i th  unknom var iance.  The Rasch
m o d e l  i s  a  s p e c i a l  c a s e ;  t h e  m o d e l  p a r a n e t e r s  c a n  a l s o  b e  e s t i n a t e d  b y
cond i t iona l  nax inun l i ke l ihood.  N ice  proper ty  o f  tha t  method is  tha t  the
i tem and person parameters  can be  es t inaced independenc ly  o f  each o ther .
In  th is  thes is  a  new paramel r i c  un id imens iona l  measurement  mode l  i s
p r o p o s e d .  T h i s  m o d e l ,  c o  b e  c a l l e d  c h e  P A R E L I A  m o d e l ,  i s  a  p r o b a b i l i s t i c
vers ion  o f  che  para l le logran  mode l  o f  Coombs.  There  are  some inpor tan t
d i f f e r e n c e s  w i t h  t h e  m o d e l s  n e n t i o n e d  a b o v e .  I t  i s  d e s i g n e d  f o r  t h e  a n a l y s i s
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o f  da ta  tha t  resu l t  f ron  prox imi ty  re la t ions .  A  monoton ica l l y  decreas ing  The ChaPt
re la t ionsh ip  becween the  probab i l i t y  o f  g iv ing  a  pos i t i ve  response to  a [aEent  t ra i ts
i ten  and the  d iscance be tween person and icem is  asswed.  The mode l  l s  .aEent  t ra iEs
s p e c i f i e d  a s  f o l l o w s :  ) r o c e d u r e  o f
rrocedure (Ch
P ( X - . - r l B ^ )  -  |  /  l L  +  ( ( p ^ - 6 .  ) 2 ) 1 1  ,  n o d e l  
c a n  b e
a r  " a  a  I  -  i l e E e r m i n i s r i c
PARELLA model
where  X. .  i s  the  d ichotonous answer  o f  person a  (w i th  loca t ion  d" )  to  i t r r r_ rary  o f  t i
(w i th  loca t ion  5 . ) .  The parameter  ' y  g ives  an  ind ica t ion  o f  the  s t renght  (
the  prox in i ty  re la t ions .  I f  "y  i s  ln f in i te ly  la rge ,  a  person 's  response is
fu11y  de tern ined by  h is  d is tance to  the  i tem a t  hand.  For  ?  decreas ing ,  t
d is tance be tween person and i tem is  loos ing  inpor tance,  and random
charac ter is t i cs  o f  e i ther  person or  i tem ga in  in f luence on  a  person 's
response.  For 'y :0  a  person 's  answer  i s  fu l l y  de termined by  random
c h a r a c t e r i s i c s  o f  L h e  p e r s o n  h i n s e l f  o r  t h e  i t e n .
The PARELLA model is not lhe only model- that asswes that a person's
answer  Eo an  i tem resu l ts  f ro rn  p rox imi ty  re l -a t ions  be tween person and i te r
A nonparaneEr ic  counterpar t  i s  g iven  by  the  MUDFOLD rnode l .  Fur thermore  th {
ex is t  a  nmber  o f  paramet r ic  mode ls ,  thac  resenb le  each o ther  s t rong ly ,  t l
a re  based on  prox imi ty  re la t ions .  However ,  accord ing  to  these mode l -s  the
max imw cho ice  probab i l i t y  o f  a  person fo r  an  i ten  is  .5 .  Th is  seems to  b t
an  unrea l i s t i c  assmpt ion .  As  can be  ver i f ied  th rough the  spec i f i ca t ion
given above, the maximm choice probabil ity according to the PARELIA model
i s  1 . 0 .
The procedure  used fo r  es t imat ion  o f  the  paramecers  o f  the  PARELIA
mode l  i s  based on  marg ina l  nax imm l i ke l ihood,  jus t  as  fo r  the  paramet r ic
node ls  ment ioned be fore .  Howewer ,  i t  i s  no t  asswed tha t  the  dens i ty  o f  th ,
person parameters  i s  normal  v i th  unknom var iance.  The dens i ty  o f  the  pers r
paramecers  i s  esc ina ted  by  means o f  a  s tep func t ion  w i thout  mak ing
assmpt ions  abouc the  shape o f  the  dens i ty .  In  the  domain  o f  app l i ca t ion  o l
the  PARELI -A mode l  th is  i s  ind ispensab le .  Very  o f ten  the  dens i ty  o f  the
person paramelers  i s  skewed or  b imoda l ,  i f  a  normal  dens i ty  wou ld  be
assmed,  th is  wou ld  lead co  an  inadequate  descr ipc ion  o f  the  daca and b iase
e s t i m a t e s .
- J -
a l ly  decreas ing  The Chapters  in  th is  thes is  t rea t  subsequent ly ,  the  measurement  o f
resPonse to  an la ten t  t ra ics  (Chapcer  1 ) ;  a  nuber  o f  node ls  su i ted  fo r  the  measurement  o f
The mode l  i s  la renr  r ra i rs  (Chapter  2 ) ;  the  PARELIA node l  (Chapter  3 ) ;  the  es t imat ion
Procedure  o f  the  PARELLA mode l  (ChaPcer  4 ) ;  an  eva lua t io  o f  the  es t imat ion
Procedure  (Chapter  5 ) ;  a  tesr  and a  d iagnos t ic  w i th  wh ich  the  f i t  o f  
che
node l  can  be  eva lua ted  (Chapter  5 ) ;  the  mode ls  per fo rmance w i th  random'
determin isE ic  o r  dominance re lac ion  based da ta  (Chapter  7 ) ;  use  o f  the
P A R E L I A m o d e l t o a n a l y s e a n m b e r o f e m p i r i c a l d a t a s e t s ( C h a p t e r 8 ) ; a n d ,
t i o n  B - )  r o  i r €d s m a r y o f t h e r e m a i n i n g p r o b l e m s a n d p r o s p e c t s ( C h a P t e r 9 ) '
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